The effect of a low-protein diet and dietary supplementation of threonine on tyrosine and 2-(2-nitro-4-trifluoromethylbenzoyl) cyclohexane-1,3-dione-induced corneal lesions, the extent of tyrosinemia, and the activity of enzymes involved in tyrosine catabolism in the rat.
Rats fed a low-protein diet and administered 2-(2-nitro-4-trifluoromethylbenzoyl)cyclohexane-1,3-dione (NTBC) orally at 30 mumol/kg/day (10 mg/kg/day) or fed a low-protein diet containing 5 ppm NTBC develop lesions to the cornea of the eye within 3-8 days of exposure with an incidence of about 80%. This treatment also produces a marked inhibition of both hepatic and renal 4-hydroxyphenylpyruvate dioxygenase (HPPD) activity, an induction of hepatic but not renal tyrosine amino transferase activity, and a marked tyrosinemia in the plasma and aqueous humor. The extent of tyrosinemia and changes in the activity of tyrosine catabolic enzymes are similar to those reported for rats fed a normal protein diet and administered NTBC orally at 30 mumol/kg/day. However, the onset of corneal lesions occurs much earlier in rats fed a low-protein diet. The adverse ocular effects of NTBC can be alleviated by supplementing the low-protein diet with 1% w/w threonine. The protection afforded by threonine inclusion in the diet was not due to any amelioration in the extent of inhibition of hepatic HPPD activity or reduction in the extent of the tyrosinemia as measured 8 days after treatment. Rats fed L-tyrosine at 5% w/w in a low-protein diet rapidly develop lesions to the cornea of the eye, which are associated with a marked tyrosinemia, increased hepatic tyrosine aminotransferase activity, and about a 50% reduction in the activity of hepatic HPPD. The onset of corneal lesions produced by feeding a high tyrosine diet could be delayed, but not prevented, by inclusion of 1% w/w threonine in the low-protein diet. The basis for the beneficial effect of dietary supplementation of threonine in alleviating the corneal lesions produced by NTBC is unclear. However, our findings do illustrate that protein deficiency limits the ability of the rat to respond to a tyrosine load produced by inhibition of HPPD.